ABSTRACT
INTRODUCTION
The phrase, 'plus ça change, plus c'est la même chose' -loosely translated as 'the more things change, the more they stay the same' 1 -is particularly true when looking at the need to balance the autonomy of participants, as expressed through their consent to participate in biomedical research, with the fast pace of scientific enquiry. Consent, as it relates to longitudinal biomedical research has always been contentious. As these projects mature and the pressure increases at national and international levels to link resources to facilitate access and data sharing, 2 there is a need to ensure that consent is valid and appropriate at every stage of the process and with respect to future possibilities.
Because longitudinal projects follow participants over time and provide access to resources for many years, change is inevitable. The objectives and science of the project, and the views of participants, may change. New uses of existing data may arise. All of these may cause projects to consider moving outside the scope of the original consent. Currently longitudinal projects generally use 'broad' consent for future unspecified research with appropriate governance mechanisms, a paradigm that is designed to be flexible and responsive. Consent should be an ongoing process that allows the research and the expectations of participants to move together. However, broad consent is not a complete answer, relying on governance mechanisms to decide on the acceptability of new propositions for study resources. At some tipping point, re-consent needs to be an option in order to allow individuals to make their own decisions about participation. a systematic review of applicable policy statements and literature for the arguments for and against re-consent from the perspective of longitudinal cohort studies, tissue banks and biobanks (hereafter 'projects'). The following databases were searched: Web of Knowledge, Scopus, PubMed, the British Library Catalogue, Google Scholar, PMC, OpenGrey, official-documents.gov.uk, PapersFirst, WorldCat and WorldCatDissertations. The search terms selected were: reconsent* OR re-consent* AND research AND participant*. Searches using these terms were conducted between January 23 and February 5, 2013. Where possible, depending on the databases' search engines, the results returned were limited to display only results from 1990 onwards, as we judged re-consent in this context to be a relatively recent activity. Results were reviewed for inclusion based on our research questions: What are seen as the benefits and disadvantages to re-consent? What do people feel should and should not trigger re-consent? What circumstances actually trigger a re-consent exercise and what is the outcome? After reviewing our results we concluded that there was insufficient empirical data to present a systematic analysis. In addition, although there is considerable opinion on re-consent, there were an insufficient number of comparable studies to allow us to draw supportable conclusions. Therefore a less constrained review is reported here, presenting the issues and identifying gaps in the research.
No agreed definition of re-consent exists and there is considerable ambiguity in how it is described and used in practice. Re-consent has been used to describe activities ranging from repeating the consent process, where refusal requires a participant to withdraw completely from the project, to asking for consent for a single new aspect of the project, refusal of which would allow continued participation. As we found insufficient evidence available to individually analyse each of these, for this article we define re-consent broadly as the process of seeking participant consent to change or update their existing consent to allow their samples and data to be used in a different way from that which was originally agreed 3 or to confirm that new uses fall within the expectations and understandings of participants. We have excluded re-contact for administrative purposes that is agreed in the original consent, re-consent in paediatric studies when a child comes of age, and in clinical trials when new information arises (e.g. drug safety) that may change the conduct of the trial or influence a participant's decision to participate. We present examples of re-consent exercises, discuss triggers and non-triggers for re-consent and highlight the conflicting attitudes of commentators (i.e. academic and clinical professionals who have published the issues), participants and researchers. Finally, we argue for other alternatives, such as a greater emphasis on 'responsive autonomy', that go beyond one-time consent and encourage greater communication between the parties involved in both directions.
RESULTS

Current policy on re-consent
Internationally, guidance from policy bodies is vague, focusing on re-consent to ensure that a participant's consent remains informed if there are changes in the protocol or in the circumstances of the participant. For example, the Canadian Tri-Council Policy Statement declares: 'the researcher has an on-going ethical and legal obligation to bring to participants' attention any changes to the research project that may affect them. which states that institutional review boards (IRBs) are responsible for deciding when re-consent is required.
Initiatives, such as the Global Alliance for Genomics and Health, actively promote broad consent as a way to encourage sharing of results from research studies. 12 Research funders have long supported sharing biomedical data but recognise that flexibility is needed as there are a 'wide range of attitudes towards giving consent over time and for different research purposes'. 13 Current positions supporting or opposing re-consent Arguments around re-consent are linked to discussions about informed consent more generally; specifically that consent at a single time-point is inadequate for longitudinal projects because an individual cannot agree to future unknown uses of samples and data, and therefore consent is not informed throughout participation.
14 Consent should not be seen as a 'snapshot' captured in a legal document, but as 'the starting point of a relationship that will evolve over time'. 15 Arguments in favour of re-consent emphasize individual decision-making. Seeking re-consent when the reach of the original consent is in doubt gives participants greater autonomy and control over their samples and data 16 and is thought to increase public trust in genomics research. 17 Studies examining public viewpoints suggest that being asked for consent for each research use would enhance feelings of control, trust in the study, and would foster respect. 18 Consent for specific uses could prevent misuse of resources, such as allowing research participants to refuse the use of their data in studies that may go against religious or moral beliefs. 19 A strong relationship and frequent interaction between longitudinal research projects and participants is seen as beneficial for the project, fostering better relationships and increasing participant engagement. 20 This allows participants to make autonomous decisions, including the right to withdraw, which is generally seen as absolute (subject to practical considerations when research resources have already been used up or transferred).
Arguments against re-consent focus on disadvantages for the project, as well as for the participant. For the project, they centre on the impracticalities of the re-consenting process, the high cost in terms of time and resources of finding and re-consenting research participants 21 and the reduction in the cohort size over time, leading to it being more difficult to conduct research. 22 Reconsent could introduce selection bias, as those who agree could be materially different from those who do not, thus potentially affecting the scientific validity of the data. 23 If the consent becomes so specific, resulting in it only being able to be used for certain activities, this could limit the usefulness of the resource, 24 if the original consent was determinedly broad in nature. One might also argue that re-consent 'cheapens' broad consent, in that it suggests that existing governance mechanisms are insufficient.
'Consent fatigue' is often raised; re-consent procedures may constitute a nuisance or loss of privacy, and may cause unnecessary distress for participants. 25 Yet there is ambiguity when this position is explored. When cancer patients contributing to a tissue banking study were asked their preferences, '58% reported that re-consent was a waste of time and money but 51.7% indicated they would feel respected and involved if asked to re-consent.' 26 As expressed by another study, 'the request represented a tangible demonstration of the researchers' trustworthiness and regard.' 27 This leads to questions of how much this reflects the impact of being asked for re-consent, but also simply being given the opportunity to express one's preference. Thus, re-consent is not a blackand-white process. Perhaps an examination of specific triggers can assist in determining when re-consent is warranted, both for the participants and for projects.
Triggers for re-consent
Re-consent is seen as not necessary in cases where there are only minor protocol changes that cause no perceived increased risk or concern to the participant 28 or where the transaction and economic costs of seeking re-consent would be disproportionate to the risk to participants or the project itself. The following changes may require re-consent: major changes in protocol, researching a new unrelated condition, adding new genetic element, moving from phenotype-driven research to whole genome sequencing (WGS), and 'controversial' research. These events could impact participants, both in terms of their privacy (re-identification from genetic data) and their autonomy (new uses without their consent). Change without re-consent could undermine the trust of participants and could cause researchers to suffer reputational damage. If projects, through the new use, discover genetic information that should be fed back to participants, there may be an impact on biological relatives and social families who have not consented directly to the research.
The longer a project continues the more likely there will be more significant changes in the protocol moving outside existing expectations and re-consent may be needed. The UK Medical Research Council (MRC) Cognitive Function and Ageing Study re-consented their participants because it was judged that the original consent did not adequately explain how samples and data were being used; this could be seen as increasing the risk to participants. 29 Agreement was obtained from, or on behalf, of 197 of the 224 respondents (88%) it was possible to approach. 30 Researchers from the UK International Cancer Genome Consortium (ICGC) Prostate Cancer project successfully re-consented participants to allow samples and data to be used for 'disease' research, broadened from the original consent limited to 'cancer' research. In their report of January 2013, they state that in one recruitment site, 77 of 79 men approached agreed to the broader consent, with two men yet to answer. At a second site, 269 of 313 (86%) men agreed, and 44 (14%) declined. 31 These results show that a strong majority of participants were happy to consent under these new terms. Such results can be interpreted as supporting Steinsbekk's argument that 'there is no ethical difference between research on diabetes, cancer or cardiovascular disease' if the research aims fall within the framework or ethos of the original consent. 32 However, this position can only be supported if more is known about the original expectations of the participants, how closely the new use fits within that framework and whether the act of asking was the driver for agreement as opposed to a lack of concern about the new use.
When considering major protocol changes, the term 'major' needs to be examined in terms of how it differs from the original consent. The transfer of data and samples into a database that can be accessed internationally has raised questions, as this use might cause concerns regarding the adequate protection of privacy and security of data. 33 One US project, the eMERGE (electronic MEdical Records and Genomics) Network, funded by the US National Institutes of Health (NIH), was required by their IRB to re-consent participants in a longitudinal cohort study included in its multi-institutional research collaboration. 34 This re-consent exercise was deemed as required because NIH funded studies must deposit their data into the federally-administrated database of Genotypes and Phenotypes (dbGaP), an activity not covered in the original Adult Changes in Thought (ACT) consent. The re-consent exercise could be deemed successful if the benchmark is a high rate of agreement: 'of 1,340 cognitively intact study participants contacted for re-consent, 1,159 (86%) agreed to participate in eMERGE and have their data deposited in dbGaP; 152 (11%) declined; and 29 (2%) were determined to be ineligible.' 35 Adding a genetic component to an existing study is generally agreed by commentators to be substantial enough to warrant re-consent, as it raises issues of re-identifiability and the potential impact on biological relatives and social families who have not consented directly and may have no understanding of the implications of participation. 36 A survey of genetics researchers and ethics review professionals found that the majority believed that re-consent should also be sought when a new gene variant was to be studied or genetic measures added to a project. 37 Researchers with HUNT 2 (the Nord-Trøndelag Health Study) added a functional genomics component to its long-running study, and contacted 61,426 participants via post and other media to ask for their consent. 38 Only a small number of participants (1.9% or 1,185) withdrew their consent. 39 Re-consent was sought by the international MONICA (Monitoring trends and Determinants in Cardiovascular Disease) project, in 2001, to ask permission to use existing blood samples for 'academic' and 'industrial' genetic research. Of the 1409 participants, 93% agreed to academic genetic research and 91% agreed to industrial or commercial genetic research. 40 A further move is from the broad category of 'genetic research' (e.g. the search for candidate genes) as presented to participants, to the more specific technology of whole genome sequencing (WGS). Professionals appear to see this as an increased risk to participants and are more inclined to see whole genome methods as adding extra complexity, given the potential for identifiability of the data and for incidental findings. 41 All ICGC member studies are asked to obtain consent from their participants specifically for WGS; this is one of the core bioethical elements that need to be respected by members as a precondition of membership. 42 Yet other commentators suggest that more advanced types of genetic research may be carried out without re-consent if similar genetic research was described in the original consent, as the goals, risks and benefits may be similar and therefore within the expectations of participants. 43 Similarly, DeCamp and Sugarman suggest that re-consent should occur before research into any topics considered 'controversial', such as 'violent behaviour', as it cannot be assumed that every participant would agree to be involved. 44 This obviously raises the question of what is controversial. Commercial use has been cited as such, 45 yet the MRC Cognitive Function and Ageing Study discussed earlier allowed respondents or their families to opt-out of the use of samples by commercial companies, but very few did, 46 showing that commercial use was not, in this particular case, seen as controversial for all participants.
While one might assume that people would be riskadverse or have concerns, most participants in the studies we found do agree to the new uses, even for what is considered by many as a major or controversial change in the protocol. The question can be asked whether professionals and others are seeing hypothetical dangers that may not be troublesome for actual participants, or whether participants actually need to be protected from real dangers that they may not recognize or understand. Another question is whether the act of asking is the catalyst for acceptance, as individuals will decide differently what is controversial, risky or concerning to them. There is currently insufficient evidence to tease out the impact of each of these on the many other factors on which a decision might rest.
Impact of re-consent and alternatives
Even if most agree, requesting re-consent can still have an impact on studies, particularly when examined longitudinally. Figures provided by the MONICA study show that it had lost 13% of its membership, primarily through non-response or refusal by the end of its re-consent exercise. 47 Likewise, the ACT Study lost 14% of its participants. 48 Repeated re-consent will add to the losses suffered. Putting in place a procedure and then carrying out re-consent can be a costly choice; even if only a very small number of people withdraw their consent, one needs to ask when the cost is justified. 49 To counter these concerns, alternatives have been suggested. Anonymizing samples would negate the need for re-consent and would enable data sharing, supporting altruistic participation, but does not answer privacy fears as anonymization is not a perfect protection and studies have shown that individuals can be re-identified from genetic datasets in certain circumstances. 50 Anonymization also negates the ability to withdraw from a study and should not be seen as a way to avoid ethical obligations to inform participants of any changes, participants could still experience distress in cases where their anonymized samples and data were used for reasons different from the ones to which they had consented. 51 Using an opt-out system has been suggested where re-contact is possible and the risks of the new research were judged 'minimal.' Participants are notified by email, post or regular newsletter and be given the chance to opt-out of specific research uses or withdraw completely. 52 However, this paradigm may not be acceptable to participants. ACT participants overwhelmingly felt it was important that they be asked (90%); a significant minority (40%) did not agree with an opt-out paradigm. Notification-only was even less popular (67% disagreed), although the remaining third still found it acceptable according to their understanding of their original consent. 53 This indicates the division of opinion and the need for further research. In one UK study, the general public suggested that their general practitioner (GP) could act as an intermediary between them and researchers, when re-consent was sought. 54 However, those surveyed also acknowledged the inherent difficulties, such as needing a stable relationship between researchers, participants and GPs, and the resource implications. 55 The most common alternative being used is to make the decision in conjunction with an oversight body, 56 such as an ethics committee. 57 This aligns with a broad consent model with governance structures to protect the interests of participants. Ethics committees in countries such as the US have the ability to provide a waiver for re-consent if certain criteria are met. 58 Publishers are another group who act as decision-makers. The editors of PLOS Genetics decided not to require 23andMe to re-consent 3000 research participants due to the perceived practical problems involved in contacting those individuals. The editors did request that consent processes be amended in the future 59 and the company agreed. Technological options, such as patient-centric initiatives, e.g. online interactive tools 60 or dynamic consent models, 61 have also been suggested. Enabling participants to review uses or agree to future research electronically could ameliorate concerns over the burden or impact of the re-consent process. It can support broad consent, if the individual wishes to allow the study to make decisions on their behalf, but it also gives participants the opportunity to choose the access level with which they are most comfortable over time. 62 Some authors believe that such a system should routinely be incorporated into new longitudinal studies.
However, technological options will not always be appropriate, based on the difficulties of integrating them into existing projects and only some participants will be willing to engage on an individual level, which might affect representativeness. More importantly, such options take an individualistic stance on autonomy. This may not pay due attention to those who wish to participate from a position of solidarity, seeing participation as a public good. A balance is needed between those who wish to take an active part in decisions and those who are happy to let the project make decisions on their behalf. Taking a responsive autonomy approach would include discussions with all parties about the current state of the project, its future plans and what new issues it might face. It may help us to judge the relative impacts of a perception of increased risk, the pleasure in being asked, or annoyance in being bothered on re-consent rates, leading to a more tailored re-consent process. If communication is ongoing, and there is a better understanding of the expectations and needs of both participants and the project, re-consent may not be required for every change in circumstance.
Challenges for re-consent
There are contradictory positions as to when changes require re-consent. This is in part because those seeking answers are approaching the question from different angles with different stakeholders: the public who may never participate in a research study, those who are currently being approached for participation, healthy volunteers and participants. These attitudes cannot easily be reconciled; the public are answering hypothetical questions, while participants may be reacting from a position of knowledge. Also, previous work has shown that participants were generally more restrictive in their hypothetical preferences than in their actual response. 64 Those in one study were 'perplexed by the need for re-consent, feeling that they had already provided such consent in the original wording.' 65 This contrasts with studies where actual participants and the public, in hypothetical situations, preferred re-consent for each new use. 66 Actual participation and proximity appear to influence a person's perspective towards the necessity for re-consent. Participants have been shown to be happy to allow the project to make the decision if there is belief and interest in the subject being researched and trust in the project and its leaders. 67 However, not all participants may be as trusting. Studies examining this wider issue of trust between researchers and participants have found similar diverging views. 68 Professionals appear to be more cautious regarding what should require re-consent as compared to the actual evidence from re-consent exercises. New genetic methodologies are judged as needing re-consent by professionals, yet when approached, a majority of participants say yes, leading us to ask if participants see potential risks in a different way or were reacting to the opportunity to state a preference. In general, studies have shown that people are quite happy with broad consent 69 leading some participants to wonder why researchers 'are just not getting on with the research.' 70 Respecting the autonomy and wishes of participants is difficult when there seems to be no clear consensus across groups.
This calls into question what, in reality, we are trying to protect or promote through re-consent. 'Autonomy', or self-determination in the well-worn neo-liberal sense, is the glib answer. But what type of autonomy is being perpetuated in an approach to re-contact or re-consent a research participant in the long-term projects interest us here? We note, for example, that many of the justifications for re-approaching participants are driven by a lack of knowledge or understanding about participants, or better between participants and researchers. In many of the re-consent scenarios discussed or envisioned in the literature, participants are essentially passive; they are cast as disempowered players on the research stage who must be empowered with new knowledge and new options. All of the responsibility for determining whether re-consent should occur is placed on the researchers and their governance mechanisms. The communication is unidirectional, and not always welcome, as we have seen above. This means that researchers and those who govern them often have to second-guess participants' perspectives and how they themselves might view their own autonomy. A common framework for such deliberations is to ask: what would a reasonable or responsible participant need or want to know? But it is the participant alone who is excluded from such musings. It removes the selffrom self-determination.
Equally, the retort cannot be: 'just ask', because this would require approaches in the case of all new uses, and this is neither necessary nor proportionate, nor ironically, would it promote autonomy in all cases (since some people would resent the approach). We suggest that what is required in these cases is a genuine sharing of information and power in the relationship throughout its course, and from the participant's perspective there should be more promotion of the concept of 'responsive autonomy'. For us, this embraces the idea that with autonomy comes responsibility. In this context, it would be a responsibility for researchers to engage actively with the participant community about options and proposals, e.g. through a study website or newsletter. For participants it would be a responsibility to engage in this process, providing feedback and comment on said options and proposals. Responsive autonomy would promote a dialogue between researchers about the aims of the study and the future of the science, with participants who can discuss their understandings and expectations. Such discussions could help make clearer the bases on which decisions on re-consent are made. Open and on-going two-way communication, as part of a responsive autonomy approach, on issues that might be groundbreaking and therefore unknown and potentially 'scary' might help to disabuse concerns and pre-empt the need for re-consent.
CONCLUSION
The shifting nature of science highlights the ever-present struggle to balance the pursuit of research outcomes with participants' rights to make autonomous decisions about research uses of their data and samples. It is a challenge to balance the desire for control with the desire to see research progress; it is a greater challenge when the public, participants, patients and experts hold different opinions and no consensus can be reached.
Our study is limited in that there are insufficient studies with each of these groups in order to clearly define when and for what reasons re-consent should be undertaken. We advocate the continued collection of evidence from re-consent exercises and recommend the development of best practice guidelines. Also, most of the projects discussed were conducted in the UK and the US and we would welcome more evidence from other groups internationally, as these will reflect different cultural perspectives towards the issues. At this time we risk making judgements that cannot be generalized across countries.
In summary, some points are clear. Re-consent policies need to be considered when a project is designed and part of the original consent. The original consent must be seen as setting a baseline of the expectations of both the participant and the project, and a benchmark against which future re-consent decisions are based. Consent is an ongoing responsive process of communication, showing respect for autonomy and is not a series of yes or no answers. Re-consent may be minimized if this is borne in mind throughout the project. Consent is not, on the other hand, the same as respect for autonomy. Participants should be able to opt-out of projects if they wish; equally they should be able to consent and leave the future decisions to others. There is a clear recognition by the public and participants that re-consent can be onerous, but they still see the value in being asked. Whether this can ever be reconciled is unknown but needs to be explored.
When change occurs, re-consent can show respect to participants, as well as, 'to the institution of consent'.
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But attention also needs to be paid to the desire shown by people to contribute to research and to the scientific studies seeking to improve people's lives and health. A 'happy medium' is needed.
